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Name  of  Dam:  Stillwater  Reservoir  Dam 


State  Located:  New  York 

County  Located:  Herkimer  County 

Stream:  Beaver  River 

Date  of  Inspection:  June  13,  1978 


i 

ASSESSMENT  OF 
GENERAL  CONDITIONS 


Stillwater  Reservoir  Dam  is  constructed  across  three  valleys  of 
various  depths.  The  valleys  are  closed  by  two  earthen  embankments 
and  a concrete  spillway  and  non-overflow  section. 

No  serious  structural  deficiencies  were  noted  during  the  visual 
inspection.  Pools  of  water  were  located  on  the  downstream  slopes  of 
both  earthen  dams;  however,  no  movement  in  the  pools  could  be 
detected.  Also,  the  downstream  slopes  of  both  dams  and  portions  of 

the  upstream  slope  and  crest  of  the  north  dam  were  covered  with  l 

trees  and  brush.  Removal  of  this  vegetation  and  the  maintenance  of 
a controlled  vegetation  cover  are  recommended. 

Review  of  the  stability  analyses  indicates  that  t:  resultant  is 
located  a significant  distance  outside  the  middle  third  of  the  base 
width  for  the  normal  and  PMF  loading  conditions.  The  analyses 
considered  a simple  gravity  structure.  However,  the  structure  is 
arched  in  plan.  Further  stability  analyses  evaluating  the  dam  as  an 
arched/gravity  structure  are  recommended. 


( 


I 


t 


The  discharqe  facilities  are  capable  of  passing  86  per  cent  of  the  PMF 
without  overtopping  the  earthen  non-overflow  sections.  The  concrete 
non-overflow  section  is  overtopped  for  floods  exceeding  approximate- 
ly 30  per  cent  of  the  PMF.  The  flood  crest  elevation  resulting  from 
the  PMF  is  approximately  1,688;  the  maximum  discharge  is  about 
40,770  cfs. 


O’BRIEN  A GERE  ENGINEERS,  INC. 


Clark  H.  Benn 

Colonel,  Corps  of  Engineers 

District  Engineer 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  PAM  STILLWATER  RESERVOIR  DAM  ID//  NY  00316 

SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  contract  //1467-021  between  O'Brien  and  Gere 
Engineers,  Inc.  and  the  New  York  State  Department  of  Environmental 
Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is  to 
evaluate  the  structural  and  hydraulic  condition  of  Stillwater  Reser- 
voir Dam  and  appurtenant  structures,  and  to  determine  if  the  dam 
constitutes  a hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION  (From  drawings  and  information 
provided  by  NYSDEC  and  HR-BRRD) 

a.  General  - Stillwater  Reservoir  Dam  is  located  on  the 
Beaver  River  in  Herkimer  County,  New  York,  about  3$  miles 
upstream  of  Moshier  Dam  and  24  miles  east  of  the  community  of 
Lowville,  New  York.  The  dam  is  owned  and  operated  by  the  State  of 
New  York,  Hudson  River-Black  River  Regulating  District  (HR-BRRD) 
and  is  used  to  regulate  river  flows  for  flood  control  and  downstream 
power  development.  The  dam  was  initially  constructed  around  1885; 
it  was  enlarged  and  raised  to  its  present  elevation  in  1924. 

The  dam  complex  ir  constructed  across  three  valleys  or  ravines 
of  various  depths. 

The  north  valley  is  closed  by  an  earth  embankment  (north  dam) 
which  is  connected  to  a concrete  gravity  spillway  and  non-overflow 
section  constructed  across  the  center  valley.  A rock  outcrop 
separates  the  concrete  non-overflow  section  from  the  earth  embank- 
ment (south  dam)  constructed  across  the  south  valley. 

Normal  discharges  are  released  through  four  openings  located  in 
the  non-overflow  section  upon  which  the  gatehouse  is  constructed. 
Discharges  through  the  openings  are  controlled  with  manually 
operated  sluice  gates. 
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Uncontrolled  flood  discharges  pass  over  the  concrete  gravity 
spillway  located  in  the  center  valley  and  an  emergency  spillway  and 
channel  constructed  in  the  rock  abutment  about  1,000  feet  south  of 
the  south  dam.  Both  spillway  crest  elevations  are  raised  by  wood 
flashboards  which  are  manually  positioned  and  removed. 

A sluiceway  used  to  remove  floating  debris  from  the  reservoir  is 
located  on  the  north  end  of  the  concrete  spillway  adjacent  to  the 
north  dam. 

b.  Size  and  Hazard  Classification  - According  to  information 
provided  by  the  New  York  State  Department  of  Environmental 
Conservation  (NYSDEC),  the  maximum  height  of  the  dam  is  about  55 
feet  (at  the  north  dam)  and  the  volume  of  the  reservoir  to  the 
spillway  crest  is  approximately  103,000  acre-feet.  In  accordance 
with  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the 
dam  is  in  the  large  size  category. 

Stillwater  Reservoir  Dam  is  located  about  3£  miles  upstream  of 
Moshier  Dam,  a power  generating  site  for  Niagra  Mohawk  Power 
Corporation.  Some  residential  development  is  located  downstream  of 
Moshier  Dam.  Loss  of  life  and  damage  to  property  could  be  expected 
if  Stillwater  Reservoir  Dam  were  to  fail.  Therefore,  the  dam  is  in 
the  high  hazard  category  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams. 

Accordingly,  the  spillway  design  flood  required  for  hydraulic  analysis 
is  the  Probable  Maximum  Flood  (PMF). 

1.3  PERTINENT  DATA  (from  drawings  and  information  provided  by 

NYSDEC  and  HR-BRRD) 

a.  Drainage  Area  - The  total  drainage  area  contributing  to 
Stillwater  Reservoir  is  about  178  square  miles.  The  majority  of  the 
drainage  area  is  covered  by  mountain  forest  underlain  predominantly 
by  glacial  granular  deposits  and  bedrock. 

b.  Discharges  at  Damsite  - The  average  annual  discharge  is 
372  cfs.  Discharges  are  varied  daily  based  on  recorded  rainfall 
measurements  and  downstream  water  demand.  The  State  of  New 
York  requires  a minimum  daily  discharge  of  50  cfs  for  river  flow 
augmentation. 
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c. 


Elevation  (feet  above  MSL) 


Top  of  earth  dam  embankments  (r,  th  and  south  dam) 
1687.3 

Spillway  crest  (flashboards  in  place)  - 1679.3 
Spillway  crest  (flashboards  removed)  - 1677.3 
Sluiceway  Crest  - 1674.3  (stoploqs  removed) 

d.  Reservoir  Data 


Storage  at  spillway  crest  (el.  1679.3)  - 103,300  ac.ft. 
Surface  area  at  spillway  crest  (el.  1679.3)  - 10.5  sq. miles 

e.  Dam  Data 

Concrete  Gravity  Section 

Type  - concrete  gravity/arch 
Length  - 320+  feet 

Height  - 40+  feet  (non-overflow  section) 

Top  Width  - 8 feet  at  spillway  section 
Top  width  -9%  feet  at  gatehouse  section 
Slopes  - upstream  - vertical,  downstream  - 2 vertical  to  1 
horizontal 

Earth  Embankments 
South  Dam 


Type  - earth  embankment 
Maximum  Height  - 22+  feet 
Length  - 300+  feet 
Top  width  - 15+  feet 

Side  Slopes  - 1 vertical  to  2 horizontal  (upstream  and 
downstream) 

Impervious  Core  - selected  material 

Cutoff  - Selected  material  placed  to  a depth  as  ordered  by 
the  Engineer. 


North  Dam 

Type  - earth  embankment 
Maximum  Height  - 55+  feet 
Length  - 600+  feet 
Top  width  - 15+  feet 

Side  Slopes  - 1 vertical  to  2 horizontal  (downstream)  - 1 
vertical  to  2$  horizontal  (upstream) 

Imperious  Core  - concrete  core  to  elevation  1683.3 
Cutoff  - No  information  was  made  available. 
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Outlet  Data 


Non-overflow  section  (four  gated  opening) 

1 - 5'  x 2'  opening,  fitted  with  2 - 2'  x 2'  sluice 
gates  with  a 12"  separator. 

1 - 3'  x 3'  opening,  fitted  with  a 3'  x 3'  sluice  gate. 

1 -4'  x 3'  opening,  fitted  with  a 4'  x 4'  sluice  gate 

1 -4'  x 3'  opening,  fitted  with  a 4'  x 3'10"  sluice 
gate 

A 3'  x 4'  stoplog  assembly  is  available  for  placement  in 
any  one  of  the  four  water  passages. 

Sluiceway 

Length  - 10  feet 
Gates  - wooden  stoplogs 
Crest  Elevation  - 1674.3 
Top  Elevation  - 1683.3 + 

g.  Spillway  Data 

Spillway  located  in  concrete  gravity  section 

Type  - concrete  weir 
Length  - 245+  feet 
Gates  - flashboards 

Crest  Elevation  - flashboards  in  place  - 1679.3,  flash- 
boards  removed  - 1677.3 

Downstream  Channel  the  downstream  channel  is  formed 
in  natural  massive  rock  outcrops 


Emergency  spillway  located  about  1,000  feet  south  of 
South  Dam 

Type  - concrete  weir 

Length  - 200+  feet 

Gates  - flashboards 

Crest  Elevation  - flashboards  in  place  - 1679.3,  flash- 
boards  removed  - 1677.3 

Downstream  Channel  - the  downstream  channel  converges 
and  flashboard  leakage  and  low  flows  are  dis- 
charged into  three  21  inch  diameter  culverts 
constructed  under  a service  road.  The  emergency 
spillway  channel  outlet  to  the  river  below  the  south 
dam  is  through  a natural  swamp  area. 
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h.  Flood  Elevations  at  the  Dam  (Local  Datum)  - The  flood 
elevation  was  computed  for  the  Probable  Maximum  Flood  with  the 
flashboards  in  place  (crest  elevation  1679.3) 

PMF  Elevation  (MSL  - feet)  - 1683.0 

i.  Engineering  Data  - The  engineering  data  made  available 
by  NYSDEC  for  review  of  Stillwater  Reservoir  Dam  included: 

-Set  of  construction  plans  (9  sheets)  for  Stillwater 

Reservoir,  dated  September  22,  1923. 

-Copy  of  "Dam  Report"  published  by  the  State  of  New 

York  Conservation  Commission,  dated  August  29,  1917.  . 

-Copy  of  "Application  for  the  Construcion  or  Reconstruc- 
tion of  a Dam",  dated  November  26,  1924. 

-Copy  of  Dam  Report  from  the  Blackwater  Regulating 

District,  dated  September  2,  1924. 

i t 

-Copy  of  Dam  Inspection  Report,  dated  September  1, 

1971. 

1.4  OPERATING  AND  MAINTENANCE  PROCEDURES 

a.  Operation  - The  dam  is  used  to  regulate  river  flows  for 
flood  control  and  downstream  power  development.  Normal  discharges 
are  varied  daily  based  on  recorded  rainfall  and  power  generating 
reguirements.  New  York  State  reguires  a minimum  release  of  50  cfs 
for  river  flow  augmentation. 

b.  Maintenance  of  the  Dam  and  Operating  Facilities  - 
Maintenance  of  the  dam  and  operating  facilities  is  performed  on  an 
"as  reguired"  basis.  According  to  operating  personnel,  the  dam  is 
visually  inspected  on  a daily  basis. 

c.  Flood  Warning  System  - A flood  warning  system  operated 
through  the  facilities  of  local  Civil  Defense  Offices  is  in  effect. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 

a.  General  - The  field  inspection  for  Stillwater  Reservoir 
Dam  was  conducted  on  June  13,  1978.  The  temperature  was  about 
50UF  with  overcast  skies  and  light  intermittent  showers.  The  water 
surface  elevation  at  the  time  of  inspection  was  about  one  foot  below 
the  top  of  the  flashboards  (approximately  el.  1678.3).  No  underwater 
areas  were  inspected. 

b.  South  Dam  - The  south  dam  is  an  earthen  embankment 
about  300  feet  long,  tied  into  massive  rock  outcrops  at  both 
abutments. 

The  downstream  slope  of  the  embankment  is  covered  with  a 
relatively  dense  growth  of  trees  and  brush  for  its  entire  length.  Some 
riprap  was  noted  interspaced  along  the  slope.  Pools  of  water  v/ere 
observed  at  three  locations  at  the  toe  of  the  downstream  slope, 
however,  no  movement  which  would  indicate  flow  was  detected  in  any 
of  the  pools.  The  upstream  slope  of  the  embankment  is  surfaced  with 
riprap  consisting  of  semi-angular  granitic  type  rock  weighing  from 
about  75  to  300  pounds  each.  The  riprap  protection  extends  about  six 
feet  above  the  present  water  level.  Vegetation  along  this  slope  is 
limited  to  a few  small  trees  and  brush.  The  embankment  appears  to 
be  straight  and  no  noticeable  indications  of  settlement  or  erosion 
were  noted. 

The  crest  of  the  spillway  located  south  of  the  South  Dam  appears 
to  be  in  good  condition.  No  significant  indications  of  structural 
deterioration  are  apparent. 

The  downstream  channel  converges  in  plan  and  is  covered  with 
native  grasses  and  vegetation.  The  area  adjacent  to  either  side  of  the 
spillway  channel  is  well  forested  with  large  trees. 

c.  Concrete  Gravity  Dam  - The  concrete  gravity  dam  is 
located  between  two  massive  rock  outcrops  and  is  curved  upstream  in 
plan.  A gatehouse  and  spillway  are  constructed  along  its  length. 

Five  manually  controlled  gate  operators  are  located  in  the 
gatehouse.  The  gates  are  positioned  by  hoists  v/hich  are  operated 
from  a common  electric  motor  driven  power  shaft  with  individual 
clutches. 
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A steel  stoplog  assembly  which  can  be  placed  in  any  of  the  four 
discharge  openings  is  stored  in  the  gatehouse.  All  eguipment  appears 
to  be  in  good  condition.  According  to  the  gatehouse  superintendent, 
all  the  hoists  are  operable. 

A reservoir  stage  recorder  established  by  the  United  States 
Geological  Survey  (USGS)  is  also  located  in  the  gatehouse. 

The  downstream  face  of  the  non-overflow  section  shows  signs  of 
deterioration.  A protective  surface  treatment  (gunite)  which  was 
applied  to  the  structure  has  weathered  and  cracked.  Some  spalling 
of  the  gunite  was  noted  in  the  downstream  slope  of  the  non-overflow 
section. 

The  spillway  is  about  250  feet  long.  At  time  of  the  inspection, 
the  flashboards  were  in  place.  They  are  individually  secured  by  pins 
placed  at  intervals  along  the  crest.  Some  minor  leakage  through  the 
flashboards  was  observed  during  the  inspection. 

The  concrete  along  the  crest  appears  to  be  in  good  condition.  A 
small  crack  in  the  surface,  running  parallel  to  the  crest  was  located 
about  75  feet  from  the  gatehouse.  It  is  apparently  superficial,  no 
relative  movement  could  be  detected.  The  construction  joints  on  the 
upstream  side  are  open.  No  deterioration  was  observed  in  the  joints. 
The  joints  on  the  downstream  side  are  well  maintained  and  have  been 
filled  with  a sealer  material. 

The  crest  alignment  appears  to  be  excellent.  No  indication  of 
horizontal  or  vertical  movement  was  noticeable. 

The  downstream  face  of  the  spillway  has  also  been  surfaced  with 
a protective  material.  A much  more  significant  deterioration  of  the 
material  than  observed  on  the  non-overflow  section  was  evident.  In 
areas  where  the  material  had  dislodged  from  the  structure,  spalled 
concrete  was  again  noted.  No  seepage  was  observed  in  the  toe  area 
of  the  gravity  section. 

The  channel  below  the  gatehouse  and  spillway  is  formed  in 
natural  massive  rock  outcrops.  No  erosion  of  the  rock  was  observed. 

A log  sluiceway  fitted  with  a stoplog  assembly  is  constructed  on 
the  north  side  of  the  spillway.  The  stoplog  assembly  was  in  place 
during  the  inspection,  no  leakage  was  noted. 

c.  North  Dam  - The  north  dam  is  an  earthen  embankment 
extending  about  600  feet  from  the  concrete  gravity  dam  to  the  north 
abutment. 
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The  upstream  slope  is  protected  with  a blanket  of  dumped 
granitic  type  riprap,  ranging  in  nominal  sizes  from  4 inches  to  24 
inches.  A significant  growth  of  small  sapling  trees  and  brush  are 
located  along  the  crest  and  upstream  slope.  No  significant 
settlement  or  erosion  were  observed  along  crest.  Two  capped 
galvanized  metal  pipes  about  two  inches  in  diameter  were  located  in 
the  center  of  the  crest.  Operating  personnel  indicated  no  knowledge 
of  these  pipes  or  their  function. 

The  downstream  slope  is  well  covered  with  a dense  growth  of 
large  trees  (diameter  range  in  size  from  3 inches  to  12  inches)  and 
brush.  A small  pool  of  water  was  located  just  downstream  of  the 
right  abutment.  The  water  was  clear  and  no  movement  which  might 
indicate  flow  was  detected. 

Backwater  from  the  Beaver  River  was  observed  at  the  toe  of  the 
north  dam.  The  embankment  in  this  area  is  protected  with  a blanket 
of  riprap. 


d.  The  reservoir  is  bordered  by  property  owned  by  the  State 
of  New  York  and  is  uninhabited.  No  indication  of  slope  failure  or 
bank  erosion  was  noted  in  the  areas  observed. 

e.  The  downstream  channel  appears  to  be  formed  in  natural 
massive  rock  outcrops.  The  adjacent  banks  are  heavily  wooded  and 
uninhabited.  Moshier  Dam  is  located  about  3|  miles  downstream;  the 
reservoir  formed  at  Moshier  Dam  extends  almost  to  Stillwater 
Reservoir  Dam. 
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SECTION  3 - HYDROLOGY  AND  HYDRAULICS 


In  accordance  with  the  criteria  presented  in. the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  the  spillway  design  flood 
required  for  evaluation  of  the  hydraulic  capabilities  of  Stillwater 
Reservoir  Dam  is  the  Probable  Maximum  Flood  (PMF). 

The  PMF  was  calculated  from  probable  maximum  precipitation 
data  published  in  Hydrometeorological  Report  No.  33.  Rainfall  data 
was  modified  to  account  for  basin  size,  storm  patterns  and  duration. 
The  HEC-I  computer  program  was  used  to  develop  the  inflow 
hydrograph  and  flood  route  the  PMF  through  the  reservoir  facility. 
Peak  inflow  and  outflow  rates  for  the  PMF  were  calculated  as  90,400 
cfs  and  40,800  cfs  respectively.  The  spillway  capacity  was  computed 
to  be  approximately  33,200  cfs.  Peak  inflow  and  outflow  rates  for 
one-half  of  the  PMF  were  calculated  as  43,200  cfs  and  17,40U  cfs 
respectively.  The  spillway  is  capable  of  discharging  an  inflow  of  86 
per  cent  of  the  PMF  without  overtopping.  According  to  ETL  1110-2- 
234,  the  spillway  is  inadequate,  but  not  "seriously  inadequate." 

A drawdown  analysis  was  performed  to  estimate  the  time 
required  to  drain  the  reservoir.  The  four  gated  openings  were  used 
for  the  reservoir  drain  and  inflow  was  assumed  to  be  negligible. 
Under  these  conditions,  approximately  45  days  would  be  required  to 
drain  the  reservoir.  This  represents  a minimum  time  with  no 
consideration  given  to  safe  discharge  velocities  or  flows. 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation  - No  significant  indications  of  struc- 
tural deficiencies  were  noted  during  the  inspection  of  the  south  dam, 
concrete  gravity  dam  or  north  dam. 

b.  Design,  Reports  and  Construction  Data  - Drawings  and 
data  relative  to  Stillwater  Reservoir  Dam  were  provided  by  the  New 
York  State,  Department  of  Environmental  Conservation  and  the 
Hudson  River  - Black  River  Regulating  District. 

c.  Operating  Records  - According  to  records  published  by  the 
United  States  Department  of  the  Interior,  Geological  Survey,  the 
maximum  water  elevation  recorded  at  Stillwater  Reservoir  Dam  is 
1680.08  on  May  20,  1969.  The  period  of  record  is  from  1908  through 
the  current  year.  According  to  operating  personnel,  ice  does  not 
form  at  the  concrete  gravity  section  due  to  the  influence  of 
relatively  warmer  water  rising  from  the  reservoir  bottom. 

d.  Post  Construction  Changes  - Data  pertaining  to  the 
construction  of  the  original  dam  was  not  made  available.  Construc- 
tion drawing  and  reports  indicate  that  the  dam  was  raised  to  its 
present  elevation  in  1924. 

A dam  inspection  report  published  in  1971  states  that  a gunite 
cap  was  placed  on  the  concrete  gravity  dam  in  1969. 

e.  Seismic  Stability  - According  to  the  Geologic  Map  of  New 
York  (Adirondack  Sheet)  dated  1970,  Stillwater  Reservoir  Dam  is 
founded  on  granitic-gneiss  type  rock.  Massive  rock  outcrops  were 
observed  in  both  abutments  of  the  concrete  gravity  dam  and  the  south 
dam.  The  rock  outcrops  appear  to  be  coarse  grained  in  texture  and 
display  random  fracturing  patterns. 

I 

The  geological  map  indicates  a lineament,  implying  a faulted 
structure,  paralleling  the  longitudinal  axis  of  the  reservoir  termin- 
ating upstream  of  the  dam.  However,  no  evidence  of  seismic  related 
stress  was  noted  during  the  inspection  of  the  dam. 

Stillwater  Reservoir  Dam  is  located  in  seismic  zone  3 as  shown 
on  the  Seismic  Zone  Map  of  Contiguous  States.  Accordingly,  a 
stability  analysis  was  conducted  using  the  coefficient  associated  with 
zone  3 as  presented  in  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 
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Factual  data  pertaining  to  foundation  investigations  are  not 
available.  Therefore,  design  assumptions  concerning  foundation  rock 
characteristics  were  based  on  information  obtained  from  general 
geologic  maps  and  field  observations  made  during  the  course  of  the 
inspection. 


f.  Evaluation  - The  analyses  of  the  structural  stability  of  the 
concrete  gravity  spillway  considered  three  loading  conditions.  The 
results  of  these  loading  conditions  are  summarized  in  the  appendix. 

A review  of  the  results  indicates  that  the  resultant  is  located  a 
significant  distance  outside  of  the  middle  third  of  the  base  for  the 
normal  and  PMF  loading  conditions;  the  resultant  of  the  seismic 
loading  falls  within  the  limits  of  the  base  width. 
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SECTION  5 - ASSESbMENT/RECOMMENDATIONS/REMEDIAL  MEASURES 


5.1  ASSESSMENT 


A review  of  the  stability  analysis  indicates  that  the  spillway  is 
structurally  unstable  relative  to  resultant  location  for  normal  and  PMF 
loading  conditions.  However,  in  the  analyses,  the  spillway  was 
evaluated  as  a simple  gravity  structure;  no  consideration  was  given  to 
the  curvature  of  the  spillway  which  could  significantly  improve  the 
stability  of  the  structure. 

The  north  and  south  dams  appear  to  be  stable.  The  crests  show  no 
significant  deviations  in  alignment;  no  signs  of  slope  instability  or 
erosion  were  noted. 

Pools  of  standing  water  were  located  on  the  downstream  slopes  of 
both  embankments,  however,  no  discoloration  or  movement  which 
might  indicate  flow  could  be  detected  in  the  pools.  The  pools  may 
have  resulted  from  surface  runoff  due  to  intermittent  showeres  which 
occurred  before  and  during  the  inspection. 

The  slopes  of  both  dams  and  the  crest  of  the  north  dam  support  an 
uncontrolled  growth  of  trees  and  brush.  No  maintenance  program  for 
removal  was  evident. 

The  concrete  surface  protection  has  cracked  and  spalled  in  several 
places  on  the  downstream  face  of  the  gravity  structure.  However,  this 
condition  does  not  appear  to  adversely  affect  the  stability  of  the 
structure. 

A review  of  the  flood  routing  performed  indicates  that  the 
discharge  facilities  are  hydraulically  capable  of  passing  the  PMF 
without  overtopping  the  earthen  dam  embankments.  The  concrete 
non-overflow  section  is  overtopped  for  all  floods  exceeding  approxi- 
mately the  £ PMF. 

5.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

Additional  investigation,  remedial  measures  and  recommended 
actions  are  as  follows: 

1.  Perform  further  stability  analyses  to  evaluate  the  curva- 
ture effect  of  the  concrete  gravity  structure. 
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2.  Remove  trees  and  brush  from  the  slopes  and  crests  of  the 
earth  dams  and  maintain  a controlled  vegetation.  This  maintenance 
program  should  also  pertain  to  the  spillway  located  to  the  south  of  the 
south  dam. 

3.  Remove  and  replace  the  deteriorated  concrete  surface 
protection  material  as  required. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


RIPRAP  FAILURES 


OBSERVAT IONS REMARKS  OR  RECOMMENDATIONS 


Itone  noted. 


EMERCEKCY  GATE  An  emergency  stoplog  assembly  ns  locat< 

in  the  gatehouse  and  can  be  placed  in 
any  of  the  gatehouse  openings.  The 
stoplog  as sent) ly  appears  to  be  in  good 
condition. 
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